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Preventing Drug Use

Beau Kilmer and Rosalie Liccardo Pacula

7.1 Introduction

There is a wealth of evidence suggesting that substance use and poverty
are closely connected. Surveys of the homeless show staggering rates of
alcohol and drug dependence among this marginalized population (Greene,
Ennett, and Ringwalt 1997; Wenzel et al. 2004). Similarly, studies of the
household population find that female welfare recipients are twice as likely
to report illicit drug use when compared to women with dependent children
who did not receive assistance (Jayakody, Danziger, and Pollack 2000; Pol-
lack et al. 2002). Even data from the 2007 National Survey of Drug Use
and Health (NSDUH), which generally reflects the household population
(although efforts are taken to include individuals living in homeless shelters
and other group homes), supports the positive association between illicit
drug use and poverty. As shown in figure 7.1, individuals living below the
federal poverty line are 50 percent to 100 percent more likely to report use
of an illicit drug in the past month or dependence/abuse in the past year
than individuals with incomes exceeding 200 percent of the federal poverty
threshold. Alcohol dependence or abuse also appears to be slightly higher
among those with incomes below the federal poverty threshold, but the
results are not statistically significant. Only current use of alcohol in the
previous month, which combines casual drinkers with heavy users, shows a
negative association between use and poverty.

What is not clear from these data is whether substance use and abuse
actually cause poverty. It may be that those experiencing severe poverty
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Fig. 7.1 Substance use and dependence by income level, 2007 National Survey on
Drug Use or Health (NSDUH)

Notes: Based on online analysis of the 2007 National Survey on Drug Use and Health (N =
55,435). Asterisks (¥) after a bar label indicate statistical significance at the 95 percent level.
The sample is selected from the civilian, noninstitutionalized population of the United States
aged twelve and older, including residents of noninstitutional group quarters such as college
dormitories, group homes, shelters, rooming houses, and civilians dwelling on military instal-
lations. The federal poverty measure used here was reported in the public use data. According
to SAMHSA's codebook, the measure is constructed using information about the family size,
number of children, and total family income. The federal threshold is based on data in 2006,
as reported by the U.S. Census. Abuse and dependence are based on DSM-IV criteria.

use alcohol and illicit drugs to cope with the stress of being poor. Also,
some argue that public programs may foster economic dependency and even
encourage substance use by providing resources to support a drug habit and
reducing incentives to work (Shaner et al. 1995; Phillips, Christenfeld, and
Ryan 1999); however, recent evidence does not fully support this notion
(Rosen et al. 2006; Chatterji and Meara 2007).

The limited scientific literature examining a causal connection between
poverty and substance use remains unsettled. Most studies examining the
topic examine the contemporaneous relationship between substance use
and labor market participation and/or current earnings, and the results are
generally mixed. Part of the problem is that substance use can influence
both earnings and labor market participation indirectly through health,
education, marriage and fertility, and job experience (e.g., Kandel, Chen,
and Gill 1995; Kaestner 1999; Fergusson, Horwood, and Swain-Campbell
2002; Ringel, Ellickson, and Collins 2006). So it can be difficult to ascer-
tain the full effect of substance use on poverty status in a manner in which
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causality can be clearly attributed to the use of substances. Importantly,
one study finds that reducing drug use among Aid to Families with Depen-
dent Children (AFDC) participants to the level of nonparticipants would
actually reduce welfare participation by 3 to 5 percent (Kaestner 1998).
This study suggests that current substance use does influence welfare
participation.

The question remains, however, whether adolescent substance use con-
tributes to adult poverty. The direct connection is difficult to make given the
large number of potentially confounding factors, such as criminal involve-
ment, early pregnancy, and not finishing high school. While a few studies
have shown through analyses of selective cohorts that adolescent use of hard
drugs during high school is correlated with lower job stability and/or higher
unemployment later in life (Kandel et al. 1986; Newcomb and Bentler 1988;
Schulenberg et al. 1996; Ellickson, Tucker, and Klein 2003), the samples are
typically small, lack a quasi-experimental design, suffer from attrition bias,
and only use vague outcomes correlated with poverty rather than poverty
status itself.

This chapter considers whether substance use prevention programs tar-
geted at adolescents can influence the probability of experiencing poverty
as an adult. Because we are not aware of any studies that have directly
addressed this question, we draw conclusions from two different litera-
tures: (a) The literature on the effectiveness of programs intended to pre-
vent substance use among adolescents, and (b) the literature on the effect
of substance use on educational attainment and labor market outcomes.
The next section begins with a discussion of the etiology of substance use,
which helps the reader understand why the timing of substance use ini-
tiation and escalation complicates studies attempting to assess the causal
effect of this use on later life outcomes. Section 7.3 presents an overview of
interventions intended to prevent adolescent substance use, and section 7.4
presents our specific exclusion criteria for the program review we conduct.
Section 7.5 reviews the experimental studies of these prevention programs,
with a special emphasis on the long-term outcomes. Section 7.6 reviews
the literature on how substance use influences labor market outcomes
as well as how substance use influences educational attainment. Section
7.7 summarizes these findings and lists some ideas for future research in
this field.

7.2 Background on the Etiology of Substance Use

According to information from NSDUH, 29 percent of sixteen- to
seventeen-year-old adolescents report use of alcohol in the past thirty days,
and approximately one in five (19.4 percent) report binge drinking in the past
thirty days (Substance Abuse and Mental Health Services Administration
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[SAMHSA] 2008).! Rates of illicit drug use are similar to binge drinking
rates as 16 percent of youth ages sixteen to seventeen report use of an illicit
substance (mostly marijuana) in the past month. Given the illegality of
alcohol and drugs for this particular age group, the relatively high use rates
are often viewed as troubling. When considered within the context of other
decisions made by youths at this age regarding finishing high school, apply-
ing to college, and engaging in unprotected sex, the relatively high prevalence
rates become even more disconcerting.

Figures 7.2 and 7.3 illustrate the trends in consumption among tenth
grade students from the Monitoring the Future Survey since 1991.2 Figure
7.2 shows that the current use rate for any illicit drug (primarily marijuana)
in 2007 is below its peak but still nearly 50 percent higher than it was in 1992.
Figure 7.3 shows that daily use of marijuana in 2007 (2.8 percent) is also
below its peak value (4.5 percent), but still more than three times as high as
its low value in 1991 (0.075 percent). There have also been fluctuations in the
prevalence rates for being drunk over this period, but they have not been as
dramatic as the fluctuations in marijuana use.

Rates of initiation for the various substances confirm the notion that
substance abuse is often a problem that begins at a very early age. Whether
discussing cigarettes, alcohol, or illicit substances, substance use typically
begins during adolescence for many, peaks during early adulthood (ages
eighteen to twenty-five), and then (in the case of illegal substances) dimin-
ishes in the late twenties and early thirties (Kandel and Logan 1984; Johnston
et al. 2005; SAMHSA 2008). These patterns of use across substances in the
general population are amazingly consistent across time, locations, gender,
and race/ethnicity, although the age of initiation can differ in important
ways across the substances. For example, cigarettes, alcohol, and inhalants
are generally substances that are initiated prior to illicit substances and can
begin as early as fifth and sixth grade (Chen and Kandel 1995; Johnson
and Gerstein 1998). As for “harder” substances, the average age of first use
among the household population for marijuana was 17.6 years, for cocaine
and ecstasy 20.2 years, for heroin and pain relievers 21.2 years, and for tran-
quilizers 24.5 years (SAMHSA 2008).

Age of initiation is a particularly important indicator of problematic sub-
stance use. Numerous studies have shown that early initiates are at greater
risk of serious mental illness, poor schooling outcomes, and dependence
(Bray et al. 2000; Patton et al. 2002; Wells, Horwood, and Fergusson 2004;

1. Binge drinking refers to the consumption of five or more drinks in a single drinking occa-
sion (i.e., within a few hours). Rates are even higher among eighteen- to twenty-year-olds, where
50.7 percent report drinking in the past thirty days and 35.7 percent report binge drinking in
the past month.

2. The Monitoring the Future survey is a school-based survey of students while the NSDUH
is a survey of the household population. By focusing on use rates among tenth graders, we hope
to capture those who are still required to stay in school due to their age.
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Fig. 7.2 Thirty-day prevalence of substance use among 10th graders
Source: Johnston et al. (2008).
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Patton et al. 2007). Importantly, these are all outcomes that are also highly
associated with poor labor market outcomes and reduced income. In the
case of mental health problems and poor schooling outcomes, the evidence
regarding the direction of the causal association remains mixed, as many
studies show that heavy substance use precedes these outcomes (Hawkins,
Catalano, and Miller 1992; Fergusson and Horwood 1997; Coffey et al.
2003). In the case of dependence (which is a diagnosable mental disorder)
the causal association is actually clear and descriptive evidence from the
NSDUH survey confirms the result. In 2007, 15.9 percent of adults who
reported that they initiated alcohol use at fourteen years or younger met
DSM-IV criteria for alcohol abuse or dependence, compared to only 3.9
percent of adults who first had alcohol at age eighteen or older. Similarly,
12.9 percent of adults who reported first trying marijuana prior to the age
of fifteen met DSM-IV abuse or dependence for an illicit substance, whereas
only 2.7 percent of adults who initiated marijuana after age eighteen met
the criteria. The link between early initiation and subsequent dependence
as well as duration of dependence has held up in multivariate analyses of
data from the United States and other countries (Fergusson, Horwood, and
Beautrais 2003; Pudney 2004; van Ours 2006; Patton et al. 2007; van Ours
and Williams 2007). Thus, programs that can delay initiation past certain
critical ages will reduce subsequent dependence on these substances, which
may improve future labor market outcomes and reduce poverty.

7.3 Taxonomy of Interventions to Prevent Adolescent Substance Use

Prevention programs are typically divided into three categories: Universal
(for the general population), selective (for those at risk or just beginning
to use), and indicated (for those already using). When discussed among
policymakers, they can also be thought of in terms of the context in which
they are provided (school-based prevention, family-based prevention, and
community prevention). We focus on this alternative categorization here.

7.3.1 School-Based Programs

The vast majority of middle school students receive some sort of universal
school-based prevention designed to reduce short-run and long-run demand
for alcohol, tobacco, and illegal drugs (Gottfredson and Wilson 2003). Uni-
versal and selective school-based programs have also been developed for
elementary and high school students. The more successful programs typi-
cally include booster sessions for kids as they progress in school. Decisions
about the type of program to adopt are usually made at the school-district
level, where officials are often courted by vendors for particular programs.
The curriculum of these programs can be classified into three general types:
information only, skill building (understanding social influences and learn-
ing how to respond to different situations, including resistance training),
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and normative education (changing perceptions about substance use norms)
(Manski, Pepper, and Petrie 2001). Programs are taught by teachers, peers,
outside speakers (e.g., police officers, trained health educators), or some
combination of these depending on the program. Sessions can occur within
classrooms or in auditoriums with the entire student body.

7.3.2 Family-Based Programs

These programs generally focus on families with a child or parent who is
currently using drugs or is at high risk of doing so. Interventions can range
from psychotherapy to programs intended to improve intra-family commu-
nication and promote a discussion about the consequences of consumption.
Sessions can occur in a variety of locations, including a physician’s/therapist’s
office or inside the home. It is also important to note that many school-based
prevention programs include components intended to extend the discussion
about substance use to the home.

7.3.3 Targeted Community-Based Programs

Targeted community-based programs are those that target a specific
population within a community that may be at particularly high risk for drug
use and abuse. Mentoring programs, like the YMCA and Big Brothers Big
Sisters, which are intended to promote healthy relationships by offering posi-
tive role models to disadvantaged youth, are one such example.? Other types
of programs that also fall into this category include specific law enforcement
activities (such as neighborhood policing), drug treatment, and criminal
justice interventions. While not frequently viewed as prevention, these pro-
grams do in fact aim at preventing access to drugs (e.g., preventing street
markets in certain neighborhoods in the case of law enforcement) or relapse
of drug use among youths who have already initiated (in the case of treat-
ment and criminal justice interventions). A wide range of tools have been
used through these alternative systems. For example, criminal justice inter-
ventions targeting high-risk youth vary from drug education, to treatment
diversion programs, to boot camps.

7.3.4  Universal Community-Based Programs

This category includes programs and policies that provide universal cov-
erage to all individuals living within a community, regardless of their risk
of use. Examples of universal programs include mass media campaigns,
restrictions on sales to minors, policies raising the price of legal and illicit
substances (including general drug enforcement), and advertising restric-
tions. All of these approaches represent community-wide attempts to pre-
vent the initiation of or reduce use of alcohol, tobacco, and/or illicit drugs.

3. The popularity of these programs has grown six-fold in the past ten years and it is now
estimated that over 3 million adolescents currently have adult mentors (Rhodes 2008).
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Also included in this category of programs are multipronged community-
level initiatives intended to provide comprehensive strategies for reducing
substance use. While this chapter focuses on specific interventions rather
than attempts to combine many interventions, it is important to recognize
that the reported effectiveness of an initiative may differ if it is part of a
comprehensive strategy.

Two additional types of programs that are frequently referred to in pre-
vention circles have not yet been mentioned: drug and alcohol testing, and
brief interventions. These programs can be implemented in a variety of
different settings, including schools, health care facilities, places of employ-
ment, and community criminal justice settings, and hence do not fall neatly
into the aforementioned classification. Drug and alcohol testing involves
testing urine, sweat, breath, blood, or hair to identify the use of these sub-
stances. It is important to note that simply detecting whether someone is
using alcohol or drugs does not influence consumption itself; a change in
behavior depends on how that information is used. If an individual believes
there will be sanctions associated with testing positive (e.g., exclusion from
after-school sports), this could influence use if the expected sanction is larger
than the expected benefit of consumption (Becker 1968). If detection forces
someone into treatment or into a fruitful discussion with a caring adult, this
may also influence future consumption.

Often rooted in motivational interviewing, the goals of brief interven-
tions (BIs) are to help the users identify problem use and enhance their
motivation to change this behavior (Tevyaw and Monti 2004). These short
interventions (often less than thirty minutes) range considerably in terms
of their content, target population, delivery mechanism, setting, and goals
(e.g., reduced risk-taking behavior, engagement in treatment); thus, they
represent a heterogeneous group of programs. While BI is often associated
with primary care settings and emergency rooms, the model has recently
been adapted to several different settings for adolescents, including schools,
shelters, and teen courts (Baer, Peterson, and Wells 2004; D’Amico and
Edelen-Orlando 2007; D’Amico and Stern 2008).

7.4 Inclusion Criteria Used for Review of Prevention Program Effects

Since many policies and programs can be construed as having preventive
effects, the list of potential programs to evaluate is quite extensive. Thank-
fully, many reviews and meta-analyses of a variety of prevention programs
already exist (e.g., Manski, Pepper, and Petrie 2001; Caulkins et al. 2002;
Gottfredson and Wilson 2003; Faggiano et al. 2005; Gates et al. 2006). Most
conclude that skills-based prevention programs (in schools or elsewhere) are
effective at deterring early-stage drug use, by delaying initiation and reducing
the frequency of tobacco, alcohol, and marijuana use among young ado-
lescents during the period in which the youth are engaged in the programs,
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but the effect sizes are small (Manski, Pepper, and Petrie 2001; Faggiano
et al. 2005). More importantly, few studies provide evidence of sustained
effects after the programs end (Manski, Pepper, and Petrie 2001; Caulkins
et al. 2002; Faggiano et al. 2005). Even fewer are independently evaluated in
terms of their long-term effects. Indeed, a recent National Research Council
(NRC) panel was quite pessimistic when summarizing their review of the
prevention literature, stating:

At least 20 reviews and meta-analyses of drug prevention programs were
published during the 1980s and 1990s. The most recent of these generally
conclude that substance abuse prevention efforts are ‘effective’ for pre-
venting substance use, in the sense that the studies reviewed report statisti-
cally significant differences between subjects receiving and not receiving
the preventive intervention on some measure of substance use, at least
immediately following the termination of the prevention activity, and in
rare cases months or years beyond that point. However, certain practices
in the reporting of original research and in the summaries of these find-
ings have tended to overstate the effectiveness of prevention activities.
(Manski, Pepper, and Petrie 2001, 213)

Because we are interested in considering whether drug prevention pro-
grams can be used as a means of reducing adult poverty, we are particularly
interested in understanding whether drug prevention can result in either
(a) sustained reductions in substance use, or (b) delayed initiation past the
end of the program. Either of these outcomes might then translate into
positive schooling and labor market outcomes, which should reduce the
likelihood of experiencing poverty as an adult. We therefore limit our review
of adolescent prevention programs to those that meet the following three
criteria: (a) they have been evaluated using a randomized-controlled trial,
thereby increasing the reliability of findings even if conducted by the devel-
oper of the program; (b) they include follow-up information related to sub-
stance use at least twelve months after the end of the program; and (c) they
were conducted within the United States. To identify programs included
here, we conducted our own literature review and drew on reviews by Skara
and Sussman (2003); Foxcroft et al. (2003); Faggiano et al. (2005); Gates et
al. (2006); and D’ Amico and Stern (2008).

Application of these inclusion criteria means that some prevention pro-
grams are not considered. In particular, law enforcement strategies are
excluded as most are not rigorously analyzed with a focus on longer-term
outcomes. We similarly do not include brief interventions as we are unaware
of studies examining the long-term outcomes from these programs for ado-
lescents. Interventions that were not generally considered drug prevention
(e.g., Head Start) are also not included. The notable exception is Big Broth-
ers Big Sisters, which has been evaluated using a large sample, randomized
design, long-term follow-up, and has demonstrated sustained effects on
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substance use over time.* We do not consider multicomponent community-
level prevention since is it is extremely difficult to identify the main mecha-
nism driving the change (the message itself, parental involvement, account-
ability, etc.). Finally, as the focus of this chapter is on more traditional
prevention programs, we do not review the extensive literature on treatment
programs. Readers interested in reviews of the treatment literature should
consult Manski, Pepper, and Petrie (2001, chapter 8); Aos et al. (2006); and
the National Institute on Drug Abuse (2009).

Most program evaluations considered in this chapter do not include out-
come information related to education and adult employment because (a)
they are usually not the primary outcomes of interest, and (b) they tend to
focus on short-term outcomes. When available, we do report this informa-
tion. We also include a summary of the long-term effects of one nonexperi-
mental program, the Seattle Social Development Program, since it includes
rich information on substance use as well as on work and school outcomes.

7.5 Review of the Long-Term Effects of Prevention

7.5.1 School-Based Programs

Table 7.1 presents the results from long-term evaluations of randomized
controlled prevention experiments with schools or students. The first column
includes the name of the program and the second column includes informa-
tion about grades covered, number of sessions, and theoretical approach of
the program.® All programs included in the table have a follow-up evaluation
that takes place at least one year after the prevention program ended. For
programs that included multiple follow-ups (i.e., “waves”), we only present
the information from the last wave available since we are primarily interested
in whether program effects can be sustained over time.®

There is no evidence suggesting that school-based prevention programs
have any long-term effect (> five years) on marijuana use. While some of
these programs do appear to have an impact several months after the inter-
vention (e.g., Adolescent Alcohol Prevention Trial [AAPT], ALERT), the
six-year follow-up for ALERT and Life Skills as well as the four/five-year
follow-up for Project Towards No Drug Use (TND) showed no effect on
marijuana use. An independent evaluation of the Project ALERT curricu-
lum delivered to students in eight Pennsylvania middle schools by outside

4. The Head Start program is evaluated for its long-term effects on poverty in another chapter
in this monograph.

5. We heavily rely on Skara and Sussman (2003) for their descriptions of the program
approach (e.g., comprehensive social influences, resistance education) and refer readers to their
review for more specific details on many of the programs listed in table 7.1.

6. The one exception is AAPT, where the five-year evaluation did not include information
about marijuana use; thus we include information from the one-year follow-up (Hansen and
Graham 1991).
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program leaders demonstrated no effects of the curriculum on substance use
at the twelve-month follow-up (St. Pierre et al. 2005). However, the authors
admit that lack of an effect may be attributable to differences in how the
program was administered (particularly the use of outside program leaders
rather than teachers familiar with the students). The study raises important
questions regarding the reliability of prevention programs when diffused
broadly and the importance of independent evaluations of the programs.
Because no other prevention programs were similarly evaluated under alter-
native conditions by independent evaluators, we do not dismiss the results
of Project ALERT vis-a-vis the other program effects. Finally, while Project
Towards No Drug Use did find a small effect of the program on hard drug
use at the four- or five-year evaluation, the authors note that this effect
should be interpreted cautiously because they did not find a sustained pro-
gram effect in years two and three, suggesting that their result in waves 4 and
5 might only apply to the selective sample that remained in the study over
the full period (i.e., “attrition bias”).

The effect of these programs on long-term alcohol use is slightly better.
The evaluation of Life Skills found no effect on frequency of use, but that
it did reduce the probability of being drunk in the previous thirty days at
the six-year follow-up. An evaluation of the Adolescent Alcohol Prevention
Trial (AAPT) using five waves of data and latent growth curve modeling
produced more promising results (Taylor et al. 2000). The analysis found
that the seventh grade program had a beneficial effect on lifetime alcohol use,
recent alcohol use, and lifetime drunkenness through the eleventh grade. The
authors also found that those randomly assigned to the normative educa-
tion program had lower rates of growth for self-reported alcohol use. The
long-term evaluations of ALERT and TND found no effects on alcohol.

The results with respect to smoking appear to be very program-specific.
The Hutchinson Smoking Prevention Program is based on the social influ-
ence model and includes sixty-five sessions over the course of fourth to
tenth grades (Peterson et al. 2000). The authors were able to follow-up with
94 percent of the original sample at two years after high school and found
that the program had no effect on daily smoking or other smoking out-
comes. Projects ALERT and TND also did not find any long-term effects
of prevention on smoking behaviors; however, both of these programs had
lower retention rates (57 percent and 46 percent, respectively) that may have
influenced these results.

The six-year wave of Know Your Body (two hours per week of teacher
instruction for every school week from fourth through ninth grades; 384
total sessions) found that 13.1 percent of the control group initiated use in
ninth grade, compared to 3.1 percent of those assigned to the intervention
(Walter, Vaughan, and Wynder 1989). However, it should be noted that they
were only followed up with 65 percent of those surveyed at baseline and the
evaluation was conducted at the end of the program (ninth grade). Thus,



Table 7.1 Long-term results of experimental evaluations of school-based prevention

programs in the United States
Study Program description Evaluation design and sample
Adolescent Alcohol Ten sessions in 7th grade; Students in twelve schools in Los Angeles were

Prevention Trial (Taylor et
al. 2000; Hansen and
Graham 1991)

D.A.R.E. (Perry et al.
2003)

D.A.R.E. Plus (Perry et al.
2003)

Hutchinson Smoking
Prevention Program
(Peterson et al. 2000)

Keeping it R.E.A.L.
(Hecht et al. 2003)

Know Your Body (Walter,
Vaughan, and Wynder
1989)

Life Skills Program (Botvin
et al. 1995)

Life Skills Program (Botvin
et al. 2001)

comprehensive social influences.

Ten sessions in 7th grade; resistance
education is taught by a police officer
in the classroom.

D.A.R.E., plus four sessions of a peer-
led program, extra-curricular
activities, and neighborhood action
teams.

Sixty-five sessions between 4th and
10th grades; comprehensive social
influences.

Ten sessions in middle school (with
booster activities and advertising);
resistance and life skills.

Two hours of instruction each week
during the school year from 4th to 9th
grade; normative and stress
management.

Fifteen sessions in 7th grade (boosters
in 8th and 9th); cognitive behavioral
resistance skills.

Fifteen sessions in 7th grade (boosters
in 8th); cognitive behavioral resistance
skills.

randomly assigned to one of four prevention
conditions (by school). Five waves of
longitudinal data were obtained for 33.5% of
the 3,027 students (through 11th grade).
Authors use structural equation modeling to
address data missing from waves 2-5.

Twenty-four middle schools in Minnesota were
randomly assigned to D.A.R.E., D.A.R.E.
Plus, or a delayed program. There were 6,237
students at baseline, and 84% were surveyed at
the one-year follow-up. Used growth curve
models to account for missing data.

Forty school districts in Washington were
randomly assigned to intervention or control
condition. The study started with 8,388 3rd
grade students who were followed to two years
after high school (94% follow-up).

Thirty-five school districts were randomly
assigned to intervention or control condition
(n = 6,035 respondents; used multiple
imputation to address attrition and missing
values). Final wave of interviews was
conducted fourteen months postintervention.

Fifteen schools in the vicinity of New York
City were assigned to either an intervention or
a nonintervention group (n = 1,105 eligible
children, 911 participated at baseline, and 593
were interviewed at six years).

Fifty-six schools were randomly assigned to
intervention or control; 3,597 12th grade
students represented 60.61% of the initial 7th-
grade sample.

Twenty-nine New York City schools were
randomized to receive the intervention or be in
the control group; 5,222 students
(predominantly minority) participated in the
study, and 69% provided data at the one-year
follow-up.
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“Students receiving the normative education program had significantly Analyses based on five waves of data

lower average levels of reported cigarette and alcohol use, lower rates of did not discuss illegal drug use. At one-

growth for reported cigarette and alcohol use, and less deceleration of year follow-up, normative education

reported levels of cigarette and alcohol use as compared with the control group demonstrated lower rates of

group (information about consequences of use).” recent marijuana use (2.2% vs. 6.2%; p
< 0.001).

No significant differences in outcomes between students assigned to D.A.R.E. and students assigned to the control
condition.

“Among boys, those in the D.A.R.E. Plus schools were less likely than those in the control schools to show increases in
alcohol use behavior and intentions, past year or past month alcohol use, tobacco use behavior and intentions,
multidrug use behavior and intentions, and victimization” (p < 0.05). There were no significant effects for girls.

“No significant difference in
prevalence of daily smoking was
found between students in the
control and experimental districts
... Moreover, no intervention
impact was observed for other
smoking outcomes, such as extent of
current smoking or cumulative
amount smoked, or in a priori
specified variables, such as family
risk for smoking.”

Mean difference in past month use Mean difference in past month use Mean difference in past marijuana

between intervention and control between intervention and control month use between intervention and
after accounting for baseline level: after accounting for baseline level: control after accounting for baseline
-0.232 (p < 0.001). no significant difference. level: -0.175 (p < 0.001).

13.1% of control group had initiated
use in 9th grade compared to 3.1%
of those assigned to the intervention
(P < 0.005).

The intervention did not influence The intervention reduced past-week  Had no effect on marijuana use at the

frequency of use at the six-year smoking (33% vs. 27, p < 0.05; vs. six-year follow-up.
follow-up, but it did reduce the 0.26 p < 0.01) and past-month

probability of being drunk (40% vs.  smoking (27% vs. 23, p < 0.05; vs.

34, p <0.05; vs. 0.33, p < 0.01). 0.21 p <0.05).

The authors measure substance use on a variety of scales, with 1 = “Never” or “I don’t drink,” and a maximum
ranging from 6-11, depending on the measure. The mean scores for treatment and control groups both hovered
between | and 2. The scores for the control group were marginally higher and statistically significant for the following
measures: smoking frequency®, smoking quantity**, drinking frequency**, drunkenness frequency*, drinking
quantity**, inhalant frequency™; p = 0.05%; p = 0.01**. There was no statistically significant difference for marijuana
frequency or getting “high” frequency.

(continued)



Table 7.1

(continued)

Study

Program description

Evaluation design and sample

Project ALERT (Ellickson,
Bell, and McGuigan 1993)

Project ALERT Plus
(Ellickson et al. 2003)

Project ALERT (St. Pierre
et al. 2005)

Project SHOUT (Elder
et al. 1993; Eckhardt,
Woodruff, and Elder 1997)

Project toward No
Tobacco Use (Dent
etal., 1995)

Project towards No Drug
Use (Sun et al. 2006)

Start Taking Alcohol Risks
Seriously (Werch et al.
2003)

Eight sessions in 7th grade (boosters
in 8th grade); social influence model—
resistance skills training curriculum.

Eleven sessions in 7th grade (boosters
in 8th grade); social influence model—
resistance skills training curriculum.

Eleven sessions in 7th grade (three
boosters in 8th grade); social influence
model—resistance skills training
curriculum.

Eighteen sessions in 7th and 8th grade
(boosters in 9th and 11th grade);
comprehensive social influence.

Ten sessions in 7th grade (one booster
in 8th grade); comprehensive social
influence.

Twelve sessions in one year of high
school; health motivation, social skills,
and decision making curriculum.

One session in 6th grade and one in
7th grade. Materials sent to home.
Second session is with nurse.

Thirty schools in California and Oregon were
randomly assigned to three conditions:
ALERT taught by health educators, ALERT
taught by health educators with help from
students, and a control; ~4,000 students were
assessed in 7th grade, and six times thereafter
through grade 12. The analysis sample at grade
12 constitutes 57% of baseline sample.

Fifty-five middle schools in North Dakota
were randomly assigned to ALERT, ALERT
Plus (with high school booster sessions), or
control. Of the 5,412 students enrolled in these
schools, 4,689 completed baseline survey and
4,276 completed follow-up at eighteen months
after baseline.

Eight schools in Pennsylvania randomly
assigned two 7th-grade classrooms to each of
three conditions: (1) adult-led Project ALERT;
(2) adult-led, teen-assisted Project ALERT;
and (3) control. Participants were recruited
before 7th grade and followed-up through 9th
grade. There were 1,649 participants, and 88%
completed the questionnaire in at least four out
of five waves.

Twenty-two schools in San Diego were
randomly assigned to intervention or control
condition. There were 3,655 participants, and
2,688 (73%) were available to be surveyed at
the end of 9th grade.

Forty-eight schools were randomly assigned to
the intervention or control group (N = 6,716);
52% of the sample was interviewed at the
twenty-four-month follow-up.

Twenty-one schools were randomly assigned to
control, classroom only, or classroom +
(SAC). Of 1,578 baseline subjects, four—five-
year follow-up data were available for 46%.

650 sixth-grade students were randomly
assigned to the intervention or a minimal
intervention control (a booklet to read at
school).

Source: Heavily based on table 4 in Skara and Sussman (2003).



Alcohol use

Tobacco use

Tllegal drug use

At the six-year follow-up: “Once the lessons stopped, the program’s effects on drug use stopped. Effects on cognitive
risk factors persisted for a long time (many through grade 10), but were not sufficient to produce corresponding

reductions in use” (856).

ALERT Plus did not influence
alcohol initiation or current use, but
it did lead to lower alcohol misuse
scores (p < 0.05), and students were
less likely to engage in drinking that
resulted in negative consequences (p
< 0.04).

ALERT Plus reduced cigarette
initiation by 19% (p < 0.01) and
past-month smoking by 23% (p <
0.01).

ALERT Plus reduced marijuana
initiation by 24% (p < 0.01).

Analyses failed to yield any positive effects for substance use or mediators for use in the adult or teen-assisted delivery

of the curriculum.

“At the end of the third year, the
prevalence of tobacco use within the
past month was 14.2% among the
intervention students and 22.2%

among the controls .. . .” (p < 0.001).

Weekly cigarette use increased 9%
for controls and 5% for those
assigned to intervention (p < 0.05).
Trial cigarette use increased 23% for
controls and 16% for intervention (p
<0.05).

“[Slignificant reductions were not found for 30-day use of cigarettes,

alcohol, or marijuana use” (191).

At the one-year follow-up: “While
mean alcohol consumption on all
four measures of use was lower for
neighborhood students receiving the
intervention as compared to the
control condition, these differences
were not significant.”

Adjusted mean levels of 30-day hard
drug use at 4/5 year follow-up: control
(1.51%); class (0.66%), SAC (0.3%), p =
0.02. The authors note that this effect
was evident at one-year follow-up, but
not at the two-three-year follow-up.
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it is unclear whether these effects persist after the program is over and how
attrition influences the results. The six-year Life Skills evaluation included 61
percent of the initial seventh-grade sample and also found that it decreased
smoking. Finally, AAPT noted a significant effect on cigarette use for those
receiving the normative education program.

Thereis a long-term evaluation that did not utilize a randomized controlled
design that should be mentioned because it directly assessed the impact of the
intervention on substance use and schooling outcomes. The Seattle Social
Development Project focused on teacher training, skill development for stu-
dents, and parent training. There were three conditions: “Full”—at least
one semester of intervention in grades one to four and at least one semester
of intervention in grades five to six; “Late”—at least one semester of inter-
vention in grades five to six; and the “Control” received no intervention.
Hawkins et al. (2005) were able to follow-up with 94 percent of the partici-
pants (n = 605) when they were twenty-one years old (nine years after the
intervention). While they did not find noticeable effects on substance use,’
they did find statistically significant effects in terms of functioning at school
or work at age twenty-one among the treatment group. The authors attempt
to reconcile the contradictory findings by stating that “it is also possible that
at twenty-one years of age, the use of various substances is relatively norma-
tive, even among those progressing positively in the domains of school and
work” (Hawkins et al. 2005; 30). If this argument is correct, it may be the case
that the programs highlighted in table 7.1 do influence human capital devel-
opment even if they have no noticeable long-term effect on substance use.

Itisalso important to acknowledge that even if these school-based preven-
tion programs do not have a long-term effect on consumption, the fact that
they delay initiation of particular substances for some students may influ-
ence subsequent educational attainment and labor market outcomes. Using
two-to-three year follow-up data from a variety of middle school-based
prevention evaluations (both randomized and nonrandomized), Caulkins
et al. (2002) calculated the initiation effects of a composite, hypothetical
“best practice” prevention program on alcohol, tobacco, and marijuana
use.® They estimate that a 1 percent reduction in substance use observed
twelve months after the end of a good prevention program could generate
anywhere from a 14 to 51 percent reduction in lifetime quantity consumed
of that substance, depending on the substance targeted by the prevention
program. Even if the true effect on initiation is indeed the lower bound, this
is not negligible.

7. Specifically, they note that the full-intervention group participants “were also less likely
to have used a substance in the recent past (alcohol or tobacco in the past month or any other
illicit drug in the past year), but this finding did not achieve statistical significance (p = 0.09).
Subsequent analyses examining different substances separately found no significant effects of
the full- or the late-intervention condition, compared with controls, for past month alcohol or
tobacco use or for past year marijuana or other illicit drug use” (29).

8. The authors considered four approaches for generating these ranges and fully acknowledge
the limitations.
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A further point to consider about these programs is that school-based
drug prevention programs are relatively inexpensive to implement on a per
child basis. A study by Aos et al. (2004) reports the cost of a variety of
school-based substance abuse prevention programs and compares these
program costs to that of a variety of general prevention programs, com-
munity initiatives, and mentoring programs. They show that the per child
cost of many of the school-based programs just mentioned range from a
low of ~$5 dollars per child (for Project ALERT and TNT, respectively) to
a high of only $112 (for DARE).’ In all cases, however, the costs exclude the
cost of teachers’ time spent training and preparing lessons, as well as the
opportunity cost of the time that could have been used teaching alternative
subjects. Most of the school-based programs are on the lower end of the
range, with Life Skills and Start Taking Alcohol Risk Seriously (STARS)
costing $33 and $20, respectively. The one exception was the Seattle Social
Development project, for which they report a per child cost of $5,172, but
these program costs include teacher training and parent training on top of
the interventions planned in early and later grades.

The fact that the average cost per child of implementing these programs
is so low means that the programs do not have to have very large outcome
effects in order to have a benefit-cost ratio greater than one. Caulkins et al.
(2002) point out in their assessment of an ideal school-based drug preven-
tion program that 95 percent of the time the benefits are more than twice the
cost of actually implementing the program on a per child basis, even when
programs are assumed to have small effects. Of course, the fact that some-
thing creates cost savings does not mean that it is desirable to implement,
as it depends on several factors, including the relative cost-effectiveness of
other approaches that could be used to achieve the same end.

7.5.2 Family-Based Programs

As previously noted, many prevention programs include a school and
home component. The latter can be as passive as sending anti-drug materials
home to something as active as including parent training on how to talk to
adolescents about substance use. This section focuses on those interventions
that primarily focus on the family, and like the earlier section, we focus on
the latest wave of outcome data.

The program that receives the most attention in the review literature
is the Towa Strengthening Families Program (ISFP). The program lasts
seven weeks, with parents and students meeting for two hours per week
with trained program staff. In the first hour the parents and students are
separated for their sessions, and in the second hour they are all brought
together. Sessions primarily focus on parenting skills, peer resistance, and
communication skills. Schools were randomly assigned to ISFP or a mini-
mal contact control condition and “nonlinear growth curve analyses were

9. Aos et al. (2004) report all figures in 2003 dollars and we converted them to 2007 dollars.



198 Beau Kilmer and Rosalie Liccardo Pacula

conducted with school-level outcome variables aggregated over the available
respondents in each school . . .” (Spoth et al. 2004). Analyses based on the
six-year follow-up (for students with a data available at all waves, case-wise
deletion was used for those missing any information) found that time to
alcohol use without parental permission, drunkenness, and cigarette use was
significantly longer for those assigned to ISFP (p < 0.05).

As part of the evaluation, Spoth et al. (2004) also randomly assigned
some schools to a related program called Preparing for the Drug Free Years
(PDFY), which primarily focuses on the parents separately and includes
fewer sessions. Compared to the same control group, there was no difference
in time to initiation for any of the substances for those assigned to PDFY,
but there was a statistically significant difference in growth rates for tobacco
use (p < 0.05).

The Focus on the Family program is intended to prevent substance use for
children of heavy drug users in treatment (Catalano et al. 1999). The pro-
gram included thirty-three hours of parental skills training and nine months
of home-based case management. A total of 140 adult methadone patients
(and their 178 children, ranging from three to fourteen years) were recruited
and either assigned to the intervention or a no-intervention control. The
program did not have much of an effect on the children at the one-year
follow-up interview, but it did influence parental drug use.

Family-based programs are generally more expensive per youth than
school-based prevention programs because they involve more people and
management. For example, Aos et al. (2004) report that the average cost
per youth of the Iowa Strengthening Families Program was $959, which is
substantially higher then the school-based prevention programs mentioned
before, but lower in cost than the Seattle Social Development Project, which
included a school and family component.

7.5.3 Community-Based Programs

In addition to the benefits discussed in chapter 5, participation in the Big
Brothers Big Sisters (BBBS) mentoring program has the effect of reducing
and/or delaying initiation of substance use. Grossman and Tierny (1998)
report that the adolescents assigned to the treatment condition were 46 per-
cent less likely to initiate drug use and 27 percent less likely to initiate alco-
hol use during the eighteen-month follow-up period (information was not
reported for the intensity of use). There are at least two reasons to believe
that this study may underestimate the effects of mentoring. First, the authors
present intent-to-treat results and nearly 20 percent of the treatment group
was not matched to a mentor. Second, it is not clear whether those in the
control group were mentored somewhere else, thus possibly diluting the
treatment effect.

An experimental evaluation of a related BBBS mentoring program based
in schools did not yield the same results (Herrara et al. 2007). Utilizing a



Preventing Drug Use 199

similar waiting list approach with over 1,000 students in ten sites across
the country, the study found only one major difference between the control
and treatment groups at the fifteen-month follow-up: those in the treatment
group were less likely to skip school and more confident that they would
attend and complete college.!” They attribute the lack of effect to attrition
from the mentoring (many students switched schools) and noted that the
mentors did not have as much time to cultivate relationships as they did in
the previous BBBS community intervention.

Aos et al. (2004) estimate that the average cost of BBBS to taxpayers is
$1,392 per youth participant; however, this does not include the opportunity
costs associated with being a mentor or a mentee. We refer readers to chapter
5 of this volume for a more detailed discussion of these costs and note that
the benefits of the community-based BBBS extend beyond a decrease in the
initiation substance use.

Another important community-wide prevention strategy is mass media
campaigns. Studies have shown these campaigns to be effective at deterring
cigarette smoking, binge drinking, and selected drug use in small commu-
nities, particularly when coupled with other prevention strategies (Flynn
etal. 1994, 1997; Flay 2000; Pentz 2003). However, a careful multiyear evalu-
ation of the National Youth Anti-Drug Campaign, a national campaign
funded by the Office of National Drug Control Policy (ONDCP) to prevent
kids from using illegal substances, found that the campaign had absolutely
no impact on marijuana use among youth (Hornik, Maklan, Cadell, Bar-
mada, Jacobsohn, and Henderson 2003; Hornik, Maklan, Cadell, Barmada,
Jacobsohn, and Prado 2003). This was consistent with results obtained from
another group of researchers examining the effects of weekly exposure to
media ads from the campaign on marijuana use in a single Midwestern
state (Longshore, Ghosh-Dastidar, and Ellickson 2006). What is interest-
ing about this latter study is that the researchers found that youth who also
received the ALERT Plus drug prevention program, a universal classroom-
based social influences and resistance training program, did report lower
past-month marijuana use than adolescents exposed to either alone (Long-
shore, Ghosh-Dastidar, and Ellickson 2006). Thus, there appeared to be
synergistic effects of these two programs.

7.5.4 Drug Testing

There are very few studies of the effectiveness of student drug testing
(MacCoun 2007; Levy 2009), and fewer still that employ a randomized
design. We are aware of only one study using a randomized design to evalu-
ate the effects of student drug testing in schools (Goldberg et al. 2007).

10. Specifically, they note: “We did not see benefits in any of the out-of-school areas we
examined, including drug and alcohol use, misconduct outside of school, relationships with
parents and peers, and self-esteem . . .” (iv).
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The researchers recruited eleven schools near Portland that wanted to start
student athlete drug-testing programs. Five of these schools were randomly
assigned to implement testing programs and the other six were assigned to
defer implementation until the study was completed (653 student athletes
in testing schools and 743 student athletes in the deferred testing schools).
Substance use was serially assessed with voluntary, confidential question-
naires. The results of the two-year prospective study were mixed: testing did
not influence past-month drug use among student athletes, but “prior year
drug use was reduced in two of four follow-up self reports, and a combina-
tion of drug and alcohol use was reduced at two assessments as well” (421).
Even though this study used a randomized design, we cannot draw strong
conclusions from the results for at least three reasons: (a) five of the eleven
schools were removed from the study after originally agreeing to participate
and being selected; (b) two of the remaining schools altered their testing
programs during the study; and (c) those schools that remained in the sample
experienced high attrition among the student athletes.'!

Another drug testing experiment conducted by the California Youth
Authority (CYA) also generated inconclusive results. Nearly 2,000 young
parolees (twelve to twenty-four years old, mean nineteen years) were ran-
domly assigned to one of five different levels of testing (including no test-
ing), and graduated sanctions were supposed to be applied to those testing
positive (Haapanen and Britton 2002). Those assigned to higher levels of
testing were more likely to be arrested for a violent crime and less likely to
have a “good” parole outcome at twenty-four months postrelease (Haapa-
nen and Britton 2002). The study could not address the causal effect on drug
use since self-reported drug use information was not collected, although the
authors noted that parolees assigned to lower levels of testing were more
likely to test positive.

A follow-up analysis of this experiment focusing on human capital out-
comes and accounting for noncompliance found that parolees randomly
assigned to testing were more likely to be employed or in school in the month
after being released from prison, with the effect being large for Hispanics and
nonexistent for blacks (Kilmer 2008). The lack of long-run employment and
schooling data for these parolees makes it difficult to reconcile these findings,
but it suggests we have more to learn about the heterogeneous and dynamic
effects of drug testing in criminal justice settings.

Drug testing costs vary greatly depending on the testing method, the sub-
stances being tested, and whether the entity purchasing the test receives a
quantity discount. For example, urine tests conducted by criminal justice

11. An important study by Yamaguchi, Johnston, and O’Malley (2003) using a quasi-
experimental design to examine whether students who attended schools that drug tested stu-
dents reported less drug use found no significant relationship. The study did not account for
the method for drug testing (random or for “just cause”), and hence the results may be biased
toward zero because of grouping these two types of drug testing together.
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agencies can cost less than $2 per test (with a quantity discount) while over-
the-counter hair tests can exceed $60. Full cost evaluations of testing pro-
grams should also include the costs associated with addressing positive tests
(e.g., additional probation supervision, admission to a treatment program,
incarceration).

7.6 Review of the Literature on Substance Use, Educational
Attainment, and Labor Market Outcomes

Considerable attention has been given by social scientists to the impact
of substance use on worker productivity and labor market outcomes. Sub-
stance use is believed to diminish a worker’s productivity and lead to poor
labor market outcomes for several reasons.!? First, it may delay initiation
into the workforce, thereby reducing experience and human capital accu-
mulation associated with on-the-job training (Johnson and Herring 1989).
Second, it may decrease the probability of being employed which, again,
may interfere with human capital accumulation (Gill and Michaels 1992;
Register and Williams 1992). Third, it may increase absenteeism, which
directly influences the productivity of not only the worker himself, but also
those individuals who work with him (French, Zarkin, and Dunlap 1998).
Finally, substance abuse may reduce an individual’s productivity at the job,
which should translate directly into lower wages if wages are indeed a good
indicator of the worker’s marginal productivity.

Empirical studies that analyze the direct effect of substance use and abuse
on earnings have generated very mixed findings. Even after accounting for
the endogeneity of substance use, earnings of substance users are found
to be higher by some researchers (Kaestner 1991; Gill and Michaels 1992;
Register and Williams 1992; French and Zarkin 1995; Zarkin et al. 1998),
and lower by others (Mullahy and Sindelar 1993; Kenkel and Ribar 1994;
Burgess and Propper 1998). The lack of a robust finding has led many
economists to focus on other measures of a worker’s productivity, such
as the probability of being employed or unemployed (Kandel and Davies
1990; Register and Williams 1992). Here, too, the evidence is mixed. Using
the 1984 and 1985 waves of the National Longitudinal Surveys of Youth
(NLSY), Kandel and Davies (1990) find that use of marijuana and cocaine
in the past year is positively associated with the total number of weeks unem-
ployed. However, Register and Williams (1992) find, using data from the
1984 wave of the NLSY, that use of marijuana on the job in the past year and
long-term use of marijuana both have a positive impact on the probability

12. There is also research examining whether income-support programs encourage substance
use by providing resources to support a drug habit, and the evidence is mixed (Shaner et al.
1995; Phillips, Christenfeld, and Ryan 1999; Rosen et al. 2006; Chatterji and Meara 2007).
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of being employed. General use of marijuana, on the other hand, did lower
the probability of being employed.

The lack of a robust finding is driven by a number of factors. First, stud-
ies examine the impact of substance use on earnings and labor market out-
comes for populations of varying ages. While some studies focus on young
adults (Kandel and Yamaguchi 1987), others focus on mature young adults
(Kandel and Davies 1990; Register and Williams 1992), while others focus
on the full adult population (Zarkin et al. 1998). It is quite possible that the
nature of the relationship between substance use and labor market outcomes
changes over the life cycle as job market experience and job tenure begin to
dominate the effects of other individual determinants of labor market out-
comes. Indeed, a few studies have explicitly considered this fact and noted
the differential effects of substance use on wages conditional upon age (Mul-
lahy and Sindelar 1993; French and Zarkin 1995), but it is not a factor that
is consistently considered in the literature.

A second factor complicating the interpretation of findings from the lit-
erature is the inconsistent treatment of indirect mechanisms through which
substance abuse could impact earnings; for example, through educational
attainment, health, fertility, and occupational choice. Given that these inputs
have been established as important determinants of labor market participa-
tion and wages (Becker 1964; Mincer 1970; Willis and Rosen 1979), and that
there are strong findings in the literature about associations with each of
these (Cook and Moore 1993; Mullahy and Sindelar 1994; Kenkel and Wang
1998; Bray et al. 2000; Chatterji 2006), it is important to consider whether
analyses looking at the impact of substance abuse on earnings consider the
indirect effects as well.

Finally, the literature is inconsistent in terms of its definition of substance
use. “Current” use has been defined as daily use (Kandel and Yamaguchi
1987), use in the past month (Cook and Moore 1993; Chatterji 2006), and
use in the past year (Kandel and Davies 1990; Register and Williams 1992;
Mullahy and Sindelar 1993). A few studies attempt to differentiate the effects
of chronic use from casual use (Kenkel and Ribar 1994; Roebuck, French,
and Dennis 2004), or proxy chronic use with measures of early initiation
(Bray et al. 2000; Ringel, Ellickson, and Collins 2006). Given all the different
ways that substance use can be operationalized, with some representing
more chronic or persistent use while others represent more casual use, it is
not surprising that findings vary across the studies.

Itis clear that the relationship between substance use and abuse and labor
market outcomes is dynamic and can be potentially influenced by the rela-
tionship between early substance use and human capital production. The
potential for reverse causality is also real. Just as substance use and abuse
can lead to job separations and other poor labor market outcomes, job sepa-
rations may lead to increased substance use and abuse. Statistical methods
used to date to try to separate out these two effects include event history
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analysis (e.g., Kandel and Yamaguchi 1987; Ringel, Ellickson, and Col-
lins 2006), fixed-effects modeling (Cook and Moore 1993; Kaestner 1994a,
1994b; Kenkel and Ribar 1994), and instrumental variable (IV) techniques
(e.g., Bray et al. 2000). The problem, however, is not purely statistical in
nature. At least some of the problem stems from how and when substance
use is measured.

In table 7.2, we highlight rigorous studies that attempt to address issues
relevant for understanding the link between substance use and employment,
earnings, and schooling. The table is far from exhaustive, as there are many
more studies that have been done in this area. However, these particular
studies represent major steps forward in the literature in attempting to deal
with the statistical and measurement problems so as to get cleaner estimates
of the causal associations.

The top of table 7.2 focuses on studies examining the relationship between
substance use and employment or earnings. For most of these studies, the
major issue has been dealing with the simultaneity of current substance use
and current labor market outcomes. The main approach for dealing with the
problem is to employ I'V methods. The difficulty comes in trying to identify
appropriate instruments, and the particular choice of instruments (religios-
ity, family stability, nonearned income, or illegal acts) used in the first few
studies could all be viewed as problematic.!*> The Register and Williams
(1992) study, however, remains particularly insightful because it was the first
(and, as far as we know, only) study that differentiated the effects of on-the-
job substance use from off-the-job substance use. Indeed, they find that in
the case of marijuana, off-the-job use was positively associated with earn-
ings, while they find on-the-job use and long-term use to be associated with
lower wages. They interpret their results as evidence that recreational mari-
juana use may help reduce stress in a fashion similar to moderate alcohol
consumption. However, since current substance use was instrumented, not
long-term use, there is still a possibility that simultaneity bias influences
some of their findings.

The results from the two Kaestner studies (1994a, 1994b) demonstrate
how substance abuse can differentially influence different aspects of labor
market outcomes even for the same population being considered. In the first
study, for example, Kaestner (1994a) finds a positive effect of cocaine use on
earnings for young adult women, but in his second study (Kaestner 1994b)
he shows no effect of the same measure of cocaine use on women’s hours

13. The robustness of IV methods depends critically on the validity of assumptions regard-
ing the independence (i.e., lack of correlation) between the identifying “instrument” and the
primary outcome of interest (labor market outcome or educational attainment, in this instance)
except through its affect on substance use. A variable that is believed to be associated with
substance use could also be related to labor market outcomes if it picks up on an unobserved
character trait that is relevant to both (such as rates of time preference or acceptance of author-
ity). Instruments used in early studies have been called into question in later analyses that
included statistical tests of these assumptions.



“(Jopow

1031J2-PaXY) %S L
pue ([opoul [BUOII0S
-SS0I0) 0,87 U2IM)dq
UWOM 10J sa5em

‘sisk[eue

[oued ur so3em 19y3Iy
Apuedyrugis 9ABY QUIBI0D
SN I9ASU OYM USUWIOAY
(19491 %01 18 1ULOYIUSIS)
AJUO So[eWId) 10] SaFem
Soj uo asn jo Aouanbaiy
QumdJI| JO 1930 aanIsod
© MOUS S[opowr Biep [dued
) ‘9UIBD0 10, 'SI[BWIJ
10 sa[ewW 10J SIsA[eue Blep
[oued oty ur saSem Fof
pue puRN(LIBW U30M]9q

“papnjout
:N 2Ie snjeis —mum.ﬁma

"2UI0dUT
pauresuou pue
ourpud)e snoISIa1
Jo Aouanbaiy apnjour
so[qerIeA SuIkJnuap]
“UoTBUIS

arenbs 1seo o8e1S
-om) Suisn paure}qo
QI SA1RWNSI ($199]2

-asn jo Aouonbaiy
SWINJJI[ U0 paseq
saInseauw asn \m\:mv:

“euen(iIeW puL UILd0d

Jo asn jo Aouanbaiy

‘USWOM PUB
uow 10y Ajoyeredos
Pajewnss oIk S[OPOIA
(8861 Ul pjo s1eak
0M)-A1I1Y)-9211])
-Kyuom) sem ojdures)

SOSBAIOUT 3N dUILO0D puUnoj sem UONRIOSSE pue ‘snjejs yijeay paxy) [oued pue Kep Ky ised pue sSurures 6LASTIN 24} Jo
Ul 9SBOIOUT JIUN-0UO Y/ JuBdYIUSIS A[eonsne)s oN  ‘oouoriodxo ‘uoneonpyg [BUO11028-SS010 10g QUINIJI] JO SAINSLIIA [enuue 507 soAeM 8861 PUB H86]  (Bpe61) JouIsary]
"UOILIYTIUIPLIOAO
‘K[oAnoadsar ‘sofem 10 KyIpifeA
ur uononpal o,/ | pue 10 PA)Sa} I8 QUON *(aureooo) euen(irewr
9/,€L © YIM PI)RIOOSSE 'SOTeM [[}IM PIIBIOOSSE -o8®)s )51y o} ‘snje)js ueqin pue 10J s189K (9AT))
asn wId)-3uo| Kpanisod stasn qof-ay)  uT asn 20uUBISqNS YHM ‘uoryeanpa [eyuared 1yS10 asn sk pauyep
pueosn qol-ay3-uQg  -jo Inq ‘safem o) pajear pajeroosse Kjpanegou ‘SNJBIS QOIOAIP  ‘asn uw1e)-Suof apnjour
'SoZeM U 9SBAIOUT 0/, AjoAneSou o1k euen(liewl  9Ie SNe)s [e)LIBW pUR ‘Qouepud)Ie puL os[y 'skep K11y} Juowkordud
0] 9/,€ © 1M PIIBIDOSSE Jo asn qof-ay-uo pue uorneonpy s[o1uod uoner|ge snoigar 1sed oy ur pasn are Jo Anqiqeqoad ASTIN #861
stypuow ysed oy urosn  wirel-Suo Judwkojdwe  [rUONIPPE SB popnjoul OpNJOUl SJUSWINIISUT  BUBN[LIBW PUL dUIRI0D pue ‘payIom AU} U SIN[IOM d[et
euen(urew qol-oy)-jgo Jo safem uo oedwr  AIB YI[BAY PUR ‘SnIBIS Surkjnuopy -arenbs  sowr) jo Jequunu Y} Jo sInoy ‘sSurured  ‘(xis-AJuami-uady3w (766 1) SWRIIM
Jo Kep [euonippe uy OU SBY 2SN dUIBI0D) [eaIRW ‘uoneONPH 1sBo[ 288)S-OM],  SAINSBAW SnONUNUOD) [enuue S0 sage) Sunox % 195130y
surumsy puv juawidojduisy
s12ydg Apnjs wo1j Jysisur Ko3] (10] pa[[01U0d SPOYIRIN aInseaul y§ awoonQ rlRq Apmig
$10)0B] AJRIPAULIAUT
1910 pue yS
JUSUIUIE))E [BUONEINPI puk ‘sSuruied ‘yuouiio[durd uo (YS) Isnqe pue Isn dUE)ISqNs Jo SJIIY YY) U0 IMBINI| T'LIIqeL



(panuriuod)

“UMBID UOISN[OU0D
[e1ouds ou ‘wdrqoid oy
Surjpuey 10j spoyjow
aaneuId) e SUIsn $)nsax
JUI)SISUOIUT AY) UGAID)

1992 ON|

‘Al ddns

10QP[ S9[BWDJ UO SULULIP

wopqoid jo s10950
JueoyIuSIs Af[eonsne)s
pue aanisod a31e|

Inq ‘So[eU 10J AWOIUL
uo Suryurp wejqoxd

JO $109}0 JuBdYIUSISUL
A[Teonsne)s ynq a31e[ puiy
Kay) ‘pasn oIk spoyoumr
Al USUA\ "UOWOM 0]
9SBAIOUT 0/,G' | B PUE UAW
10§ STuIUILD UT asLAIOUT
2,€°1 © YIM PIIBIOOSSE
s19sn [oyooe wojqoid
Jey) puy a1} ‘pajewIsa
QIE S[OPOW $199Jd

PAXY [eNPIAIPUT USYAY

‘parenyead ojdures ay) pue

asn niIp Jo aInseaw uo
Surpuadop suSis JuaIYIp
pey pue pajewnss
Apasoarduur orom asn

SnIp 1[I JO 10912 ) Jo

soyewnso rojowered oy I,

JI0M YIIm
QI9JI91UI P[NOJ ey}
s103eO1IpUI Wo[qoxd

ieay pue Jm@u

OI 104V ‘Surjooyos

‘snjels [BILIBIA]

'snje)s [ejLrew Aq
Ajoreredos pojewnisa
aIe s[opout Blep

[oued ‘papnjoul [[e

Q1B SNILIS YI[edY pue
‘Qouoradxa ‘wonjeonpyg

‘$JUSWINIISUL
Surkjnuapt

SB SaNUNod AIp

ur Suiar] uonendod
a1e)s jo agejusorad
pue 109q Jo douid asn
S[OpoW A ‘S[ppowt
Al PUE ‘S[opOW $199JJ0
Paxy-3urqrs pue
-[BNPIAIPUL ‘SIIBWINSD
dureseq STO

‘0861 01

Jo11d payjIuIod sjoe
8391 Jo Ioquinu pue
QduEpud) e SNOISI[AI
Jo Kouanbaiy apnjour
so[qeLIeA SuIAJnuap]
‘sorenbs 1seo] a3e)s
-om} SuIsn paurejqo
sojewnss [oued

PUE [BUOTIIIS-SSOID)

Juup e pey

Koy sAep Jo r_quinu
pue ‘skep Lnayy sed
oy} ur SunyuLp a3uIq
‘duapuadop 10j BLIILIO
III-INSd “9snqe

10] BLISIL ITI-INSA
Surpnpour ‘Suryurp
wo[qoid Jo sainseaw
QAIRUIA)[E INOJ

*PajONINSU0d
OSs[e aJ1oMm asn

Jo Kouanbaiy swmay
UO Paskq SINSeau osn
KAROH "POUITIEXA OIoM
euen(LIBW PUB UIBO0D
Joasn jo Aouanbaiy
QWINJI] JO SAINSLIA!

‘uowom pue

USW I0J SUOP 1M
sask[eue geredag
10403 6L61 ASTIN

SINOY| o3I
Joqe] ‘sSurureq

“USWOM pUR

uowr J0j A[oyeredos
Pajewunsa a1k S[PPOJA
(8861 Ut plo s1eak
om1-A)ITY 1921y}
-Kyuam) sem odures)
6LASTIN 24} jo
SIABM 886 PUB 1861

‘sypuour
aA1am) Ised oy
Ul payIom SInoy|
Jo Ioquinu [ens )

(7661) Teqry
pue [yudy|

(Qr661)
Jaujsaey|



‘s1osnuou
ue) yuow jsed o)

Ul IOW SINOT 0M}-K}10]
SuII0M [IIM PAIBIDOSSE
s1osn euen(irew y3i
Je1)) 1s953ns (synsar
T661 uey) o[qerar

$S9] POMAIA YSnote)
SYNSAI [ GG "PANIOM
SINOY JoMdJ SUO

-K110J YIIM PJLIOOSSE ST
yyuour jsed oy ur syurof
ruen(uew 931Y) pue

“3UI[BIASI SI BIRP WS )
JO SUOI)99S $S010 JuddR(pe
ur sy[nsax ur Aou2)sIsuoour
Jy) Inq ‘s nsax

7661 o) 110ddns 359}
uoneoyads “eIep 7661
Q) UI PAIOM SINOY )M
PpajeIoosse A[[eonisne)s pue
A[eaneSau pue v1ep 1661
Q) UI PAIOM SINOY )M
Pparedosse A[eansne)s
pue Kjeanisod st (yyuow
Jse] 9y ur syutof 9ary)
—ouo) osn euen(lrew Jy3iy
TOADMOH "PAYIOM SINOY
pue asn Snip usomiaq

'S[OIUO0J [RUOT}IPPE
SB papn[oul [[& a10m
snje)s yieay parrodar
-JI9S pue “uAIp[IYO

Jo Joquinu ‘dwoour

"JNO PoIULWINISUT
SeM 98N [puowr

1sed AuQ -2ourIsqns
yoea Sururelqo
Amougp pue st
y)reay payrodai-jjos

'SO[qeLIRA [BO11059)80
Sursn Louanbary pue
Kmuenb 10§ pajjonuod
asn euen(lrew

pue [04Od[® Yjuow
5B "OWIAJI[ S,2U0

ur pue yuow Ised o)
ur osn nIp I9Yjo pue

‘yuow Jsed
oy ut sqof [je

“moj-Ajuom)

pue uady3Io jo sage
A} UdaM]aq SafeL
3unok uo A[2AISN[oXa
SuIsndoj ‘HNASN

QU0 UdIM)aq Surjows diysuone[a1 Ju9)sIsuod 10oqe[uou ‘snyejs 9pn[oul SHUSWNISU] QuIRd09 ‘BUBN[LIBWI T8 PIYIOM SINOY 31} JO SUOIDAS (8661)
JBY) MOYS S}NSAI 7661 ou puy A3y ‘Terouds ug [elIRW ‘uoneONpPH ‘uoneuwnsd AT STO ‘ap301e310 ‘oY 00Y pauodar-jjos  ss010 7661 PUB [661 ‘T80 unjIeZ
‘snonJiquie ST 19342 1N
(410 8uraq Jo pooyI[aI|
SIOMO] 90uaY]) pakojdwoun
pue pakojdura
Surdq jo Apiqeqord ‘Kjoreredas
10q saseaIoul SunjuLp ‘(uonnqLisIp PaleWIIS USWOM pUB
woajqoid jey) st uswom 'sa13a1e310 oyroads-1apuag UauI 10J S|PPOJA 3.
10 s3urpurq {70 Surq UO XB) 9SI0X0 9)B)S  10J 9[uadtad yige pue ‘KoaIns o) Jo s1eak ouru-£)jy
01 aAne[aI Judwkojduwoun pue ‘uonduwnsuod 106) SUDJULIp AABIY  2I0JOq SYIIM OM)  —dAU-AJUOM] UIM)Q
10 Juowko[duwd saonpax 'S|OIIU0D [OUBY}D 2)BIS 193q  PUE ‘pawinsuod [oury)d  Ised 2y} ur 2010 s[enpIArpur ‘Aeaing
SuryuLIp AARSY JBY)  [RUONIPPE SE papn[oul Uo XB) 3SIOX 9)BIS [¥10) JO I01RJIpUl UR 10Qe[ 3Y) JO 1IN0 MIIAINU] YI[BOH
uorsnjpuoo ayy y1oddns [[e 1€ snje)s [ejLIew apnpout sjudwnysu] (B Y-TII-INSA) 10 ‘pakojdwoun  [euoneN 8861 Y1 JO  (9661) IB[PpUIS
“TRJ[OU()  JOU OP SI[BW 10J S}NSAI A]  pue ‘yieay ‘Surjooyog ‘SPOYIAW A douapuadap joyoory ‘pakordwry  jusweiddng [oyoory pue Aye[n
s10019 Apnys woij y3isur A9 (10J Pa[[01IU0d SPOYIdN aInseour 'S QwoonQ BlRQ Apmg
S1010B]J AJRIPIULIANUT
12730 pue yS
(panunuoo) TLAIqeL



(ponurjuoo)

‘s1osnuou
uey) [00YOS Jo

jno Surddoip jo sppo
1918213 sown ¢ 18
oIe s1osn eURN(LIRIA

"J99]J9 ON

‘SIoyuLIp Judanbaijuou
01 paredwoo

939[]09 JO sIBIA
JoMaj ¢z 919[duIod
sIayuLIp Juanbaig

"2UIRO0D
£q syurod agejusorad
7€-€7 pue ruen(LIRW
£q syurod o3ejusorod
L1-S1 &q paonpaz

s1 pakojdus Suraq

Jo Aqeqoxd oy .

‘pasn saoue)sSqNS 12710
pue nodoip jo d3e
y3m sorrea digsuonefar
SIY) JO dourdyIUIS
pue apmjuSew

Ay y3noyie ‘Jooyds
y3y jo jno urddorp
01 pajeal Appanisod

ST uoTjenIul Buen (IR

‘uonadwoos 239[j0d

pue ‘9ouBIUS 939[]0d
‘uonardwods [0oyds Y3y
U0 109JJ0 JuedyTugIsur
Ajreonsne)s nq [ews

B PRY QI JO VAT O3
arnsodxo a9} ey} MOys
BIEP SIN(1d U0 paseq
SOJRWIISI UWLIOJ PAONPay

"a80o[j00 Sunenpeid

pue [ooyds y3iy Surysiuy
JO POOYI[aYI] SAONpPaI
[00Yos Y31y jo 1eak I01USS
Suumnp SuryuLp AAeOH

‘pajenyeas st
drysuonear oy yorym ut
SIBIA 91} SSOIO® JUBOYIUSIS
A[reonsnels pue aanesau
A[1U2)SISUOD JIL S[9pOW

Al U} WoIj snsay

-asn doue)sqnsAjod
J9pIsuoo A[nj

0] SAIPNJS JIWOUOII
JSIY 9Y) JO dUQ

‘ON

*PapN[OUI ST JUSWIUIL) R

[euonEINP? Inq
‘PanIWwo dIe UAIP[IYD
Jo Iaquinu pue ‘snjels
[earew 9ouatadxd
010§ 10qeT

‘paqLIdsap
10U dIoM 95N 181Y JO
a3 jo uoneoynuapl
10J pasn sjudwNISU

‘pajoafar pue

Pa1s9) 0IOM S[opOUT
Al YSnoyy "Jooyos
Jo no Surddoip

Jo fpiqeqoxd oy
Jo spopowr ansiSo]

'sage SunjuLp

[BS9] WwnwIuIw 91838
PUB X®] 199q dpnjour
SJUQWINIISU] ‘S[APOW
WLIOJ PIJNPAX

pue spoylouw A
‘[oyoore

10 sage oseyoind
[eSa] wnurruru

PUB $9X®B] 199q Ul
UOTBLIRA )B)S OPN[OUT
S)USWINISU] 'SPOYIOWT
WLIOJ PAONPal PuL A

's3nIp

o1t 19y10 pue
‘euen(lrewr ‘s9)3ares10
‘[oyooje aIe
S00UBISqNS "UNYSID
pue ‘uUsd1UdAIS
‘u99)XIS 958 01

Joud saoue)sqns Inoy
JO [oeo jo uoneniuy

‘syoam om Ised
oy} ur SunyuLp a3ulq
‘sep A1amyy 3sed
Ay} UI [0YOJ[. JO IS

‘Tooyos
Sty ut SupyuLp
a3uiq pue AaeoH

JUUUIDI] Y [PUOTIDINPT

‘sarorjod
UONBZI[BUIULIOIP
deys pue saord
QuIBO0O [RUOIFAI
Spnjoul syusWNISU|
‘Spoyewr AT

‘painjdeds jou asn
J1uOoIYd 10 Aouanbaiy
0s ‘asn euen(LIeW I0
oureoo0d reak ised Aue
Jo s101e01pUI A1RUIg

‘(o8e yora

10J Pajen[eAd)
u2)ys1o pue
Ud9)XIS JO sd3e
o) udIMIDq
[ooyos Yy

Jo no paddoiq

‘JuowIuTe))e
[euoneonpy

uone[dwoo
9391100

pue ‘Anuoe 9391100
‘uonerdwoo
[00Yos YSIH

RUEETA

jsed oy ur e Je
paylom Sulaey jo
I01R01pUI ATRUIG

“WRISAS

[00YDS UIA}ISLIYINOS
® Ul Ud)YJ1d
—Ud9)IXIS SaSe
SJUIDSA[OPL 7HE ] JO
Kaaans [eurpnyiSuo|

oiduwres e1epoIdIN
9s1-oNqnd 0661
pue s£aAIng arnjn
) SULIOIUOTA
T661-LL6T

A1} JO SUOTIIS SSOID
pajeador ‘g8:STAN

B1eP 6LASIN
Y} JO SOABM SNOLIBA

6LASTIN 8861 pur
Y861 2U3 woly s[RIy

(0002)
‘T 10 Ae1g

(€002)
SUBAY pue g

(€661) 9100
pue jyooDH

(z002)
uownsa(q



98y SunjuL [BS9T WnNWIUIA =
VAT [dweg vjepoIdIl 9s) d1qnd = SIANd ApniS [eurpniiSuo [euoneonpy [euoneN = STAN [YIeSH pue as) Sni(q Jo LoaIng [euoneN = HNASN {9910, 10qeT Y} Jo InQ = JTO IsaL
uoneoyien() sao1oq paully = 10V ‘serenbs ises] K1euipio = §TQ SI9pIOSI(J [BIUIJA JO [BNUBA [BONISNIRIS pUR dnsouSerq = NS {YINOA U0 AAIngG [BUIPMISUOT [RUONEN = ASTN 220N

‘papnpour
I $199]j0 109d 10 ‘spuoq
Aqurey ‘asn 913216510

JO SOINSBOW USYM
s1eaddesip eoueoyrusis
[eon)sTe]S "INO

‘WN[NOLLIND
1TV welorg
oy ur uonedonied
[enuaiogip

Sk [[om se opeIs

RUEIN

pue yruow Ised o)

ur 3sn [OYOJ[® JO Xopul
Kouanbarj-KAinuend)

‘(syrodar
-J19S SB [[om
s JojensIuIupe

douxp 03 Aoy 10w sawI) "PAIaPISUOD ST [00YIS U1/ Ul SOOUIIYIP ‘opeIs YIQ] pue Yl [ooyos 'I0yR( YINOY
¢ g ore sosn euen(uew Y31y SULIND dABM ORI qurpeseq 1oy ojdwres  yyoq ur sAep K1aryy ysed £q parrodai se) Ul S)UIPN)S [00YdS
‘syySrom Aysuadord ur pue (y1,) aurjaseq sisnlpe Sunysom oy} ur asn euen(irewr snjeys ;nodoip a[pprut jo ojdwres (Surwooy}io)
'$109[J9 ON. 10J Sunsnlpe 19)je uaAq e 9sn a)3a1e31) a100s Ayisuadorg KA®IY pUE JU)SISIO [ooyos Yt  snjd DYATV 100lo1d T8 10 Ka1geDoN
‘uonejardioiur
[BSNEO © JO 90UIPIAD
ou ap1aoid poyjowr ‘239109
(5007) T8 19 Huory paystuy ‘a3a[[00
SuIsn UOTJRIOOSSE [BSNEBD ‘Kyunoo K1p ‘SOABM [10q Qwos ‘qgn
3y punoq 03 sydwany & ur Surar] uonendod wolj s)jam om) Jsed ‘uonerdwoo
‘SAI 19y Jo soururiofrad A)e1IS Y} JO oyy w1 SuryuLip o8uiq [ooyos ‘UAWOM pUB
J00d 91} JO 9sneI9q o3ejuoorad pue soxe) JO I07RJIpUI UR SB Y31y :x1s-Ajuom) uowr 10j Ajoreredos
S[qQRI[2IUN JIB SAT Iy 1999 91eIS IpN[OUl  [[om Sk ‘9peI3 yig] pue  a3e £q Juswuiele PIBWIISI SPPOIA
uo Suikja1 spppowt yiqoid opeid |18 SAI 'sanbruyoa Y1 | 2y} ur skep A1a1y) [euonEONpa ‘88:STAN 2U3 Jo
'SI09JJO ON  9IBLIBAIQ 9] WIOJ SYNSIY urasn 913218310 1011g 1qoid grerrearg  1sed oY) UIASN [OYOI[Y  JO SAINSBIUL INOJ dn mo103 000z 18X (9007) Il1onRyD
s10959 Apms woiy JySisur Koy (10J Pa[[onu0d SPOYIdIN qInseaw y§ awoanQ ereqg Apmig
$1010®J AJRIPAWLIA UL
19410 pue v
(ponunuoo) TLAIqEL



Preventing Drug Use 209

worked. Interestingly, Mullahy and Sindelar (1996) also show a positive
effect of heavy drinking on women’s labor market participation, suggesting
that women with a serious substance abuse problem may be more tied to
the labor market.

Findings for men are less clear. Neither of the Kaestner studies shows
a consistent result for the effects of cocaine on employment or wages, nor
does Register and Williams (1992). However, DeSimone (2002), using the
same data set as Kaestner, does find a large statistically significant negative
association between marijuana and cocaine use and labor market participa-
tion for men. DeSimone emphasizes in his work the importance of instru-
ments satisfying exclusion restrictions and overidentification tests, which
he argues are not met by Kaestner’s instruments.'* DeSimone uses exter-
nal measures of availability, including cocaine prices and marijuana state
decriminalization status, for his identifying instruments rather than internal
measures of religious attendance, prior delinquent behavior, and unearned
income, which were used by Kaestner (1994a, 1994b) and could reflect the
same unobserved character trait that motivates both drug use and poor
labor market outcomes. DeSimone also employs more proximal measures
of substance use, capturing frequency of use in the past year rather than in
the lifetime. However, DeSimone does not account for a number of inter-
mediate mechanisms through which substance use might impact labor mar-
kets, most notably labor market experience and marital status. So, the omis-
sion of these intermediate factors may also contribute to the finding of a
large effect.

The Mullahy and Sindelar (1996) paper, which was the last in a series of
papers they coauthored examining alcohol dependence and labor market
outcomes, was one of the first to carefully test the validity and appropriate-
ness of the instruments used for estimation and consider the extent to which
the relationship between alcohol dependence and labor market outcomes
might differ over the life course. In another paper they show that the rela-
tionship between alcohol dependence and earnings clearly differs by age
(Mullahy and Sindelar 1993), but in this study they find no statistically sig-
nificant or consistent evidence that alcohol dependence influences employ-
ment or unemployment, at least for men.

Another question is whether alcohol dependence might influence the
types of jobs people get, not just whether or not they work. Kenkel and
Wang (1998) use data from the 1979 NLSY to compare job attributes of
alcoholic and nonalcoholic men. They find that male alcoholics are less
likely to be in white-collar occupations, less likely to receive fringe benefits,
and tend to work for smaller firms than their nonalcoholic counterparts.

14. In Kaestner’s defense, statistical tests empirically evaluating exclusion restrictions and
overidentification in IV models became standard outputs of statistical software estimating
these models after Kaestner’s work got published.
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They also find that alcoholic men who work in white-collar occupations earn
about as much as nonalcoholics, while alcoholic men working in blue-collar
professions earn about 15 percent less on average. If substance users are able
to self-select into specific job occupations that enable them to continue their
substance use, then studies that examine the relationship between substance
use and wages and other measures of productivity may be biased because
they are attributing differences to substance use behavior instead of char-
acteristics of the job.

Finally, using data from the 1991 and 1992 National Household Survey
on Drug Abuse, Zarkin et al. (1998) examine the effects of current use (i.e.,
in the past thirty days) and previous substance use on hours worked in the
past month. They use an IV approach, identifying instruments within the
survey using information on self-reported risks and availability. They esti-
mate the models separately for 1991 and 1992, both years representing an
independent nationally representative cross-section of U.S. households. In
general they find no consistently significant effect of any of the substances
examined. However, their results for light marijuana users (those reporting
use of one to three joints in the past thirty days) were particularly inter-
esting. Using the 1991 cross-section, they found that light marijuana use
was statistically significantly associated with working more hours (forty-
two hours more per month than nonusers). However, using the exact same
method, same controls, and the same measure of substance use with the
1992 cross-section, they found that light marijuana use was statistically sig-
nificantly associated with working fewer hours (forty-one fewer hours than
nonusers). The authors interpret these completely opposite results despite
the same methodology and controls as evidence of the necessity to continue
investigating the relationship and the need for careful inspection of models
that get estimated.

Schooling outcomes, which are shown in the latter part of table 7.2, are
of particular interest because of their close proximity to the delivery of
adolescent prevention programs and because educational attainment is such
an important factor for labor market outcomes. As in the literature just
reviewed on earnings and employment, much of the focus of the school-
ing literature in economics remains focused on the identification of causal
effects, but a much more serious debate over the proper variables for iden-
tification of causal effects using IV methods has ensued (Cook and Moore
1993; Dee and Evans 2003; Chatterji 2006). For example, Cook and Moore
(1993) use cross-state variation in the minimum legal drinking age and beer
taxes, two significant predictors of adolescent drinking behaviors, to identify
the causal effects of teen drinking on educational attainment. They find that
after controlling for sociodemographic factors and family environment, high
school seniors who are frequent drinkers complete 2.3 fewer years of college
compared to seniors who are not frequent drinkers. Dee and Evans (2003),
however, contend that the approach employed by Cook and Moore is flawed
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because it relies on cross-state variation from a single year. They contend
that a study of variation in state regulations over time is needed to distin-
guish these effects from other state-level factors that might affect educational
attainment, such as state expenditures on education. Using matched cohorts
from the Monitoring the Future Survey and 1990 Public-Use Microdata
Sample, they use two-sample I'V technique and find that teen drinking has no
independent effect on educational attainment. A limitation of their analysis,
however, is that average population effects could be driving their null finding
as opposed to the nonexistence of a true relationship between schooling and
educational attainment at the individual level.

The debate regarding the usefulness of instruments and IV approaches
was addressed again by Chatterji (2006), who used data from the 2000 Na-
tional Educational Longitudinal Study (NELS:88) to model educational
attainment at age twenty-six conditional upon current alcohol use in tenth
and twelfth grade. Chatterji employed a bivariate probit technique to si-
multaneously model substance use and specific educational outcomes (high
school completion, GED, some college or college completion—each sepa-
rately), and used as additional instruments state beer taxes and the per-
centage of the state population living in dry counties. She finds through
diagnostics of these instruments that they perform poorly as instruments
and decides instead to explore plausibility of a causal relationship using
Altonji’s et al. (2005) bounding technique. She finds no evidence support-
ing a causal association using this method. Other strategies have emerged
to try to deal with the problem of identification of causal associations in
this strand of the literature. Bray et al. (2000), for example, use information
from a longitudinal survey and assess whether the age of first use of alcohol,
cigarettes, marijuana, and other illicit drugs are statistically associated with
the probability of dropping out of school. This sort of prospective approach
relies heavily on the notion that early use of these substances (prior to age
sixteen) is highly correlated with dependent use later. While this notion is
well supported in the literature, it may also be the case that adolescents who
initiate at a young age have environmental or personality factors that make
them less likely to complete high school (e.g., less parental supervision, bad
peers, etc.). They attempt to control for some of these factors, and find that
marijuana initiation in particular is positively related to dropping out of
high school, although the magnitude and significance varied in a nonlinear
fashion with age. What is perhaps most surprising about the study is that
early initiation of the other substances was not negatively and statistically
associated with high school dropout status, which raises serious questions as
to whether it is truly the drug use that is being picked up by these measures
or something behavioral.

McCaffrey et al. (forthcoming) use a different approach for evaluating the
relationship between substance abuse and schooling. Using a very rich set
of panel data from the Project ALERT evaluation, they examine whether
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persistent and heavy marijuana use over the tenth and twelfth grade is
associated with high school completion using propensity score weighting.
They also consider separately the effect of drinking through a continuous
quantity-frequency measure of use in the past month and year. They are able
to obtain baseline information on the adolescents in seventh grade, before
the kids participated in the Project ALERT drug prevention curriculum, and
account for a variety of observable differences. When they conduct analyses
that simply correct for baseline differences between the groups, including
participation in the ALERT program, they find that heavy and persistent
marijuana use is still positively associated with high school dropout (odds
ratio of 2.3). However, when additional time varying measures are added
to a propensity score weighted regression, they find that the statistically
significant association between marijuana use and schooling disappears,
suggesting that much of the observed association between marijuana use
and high school completion can be explained by peer influences and fam-
ily bonds. The study does not speak directly to the issue of causality, but
provides interesting evidence of the mechanisms through which marijuana
use might be indirectly associated with schooling. Importantly, the authors
find no direct effect of participation in the prevention program on dropping
out of high school.

Overall, the findings remain fairly mixed in terms of the effects of sub-
stance use on schooling as well as on earnings and labor force participation.
While methods that attempt to deal with the endogeneity of substance use
generally lead to a reduction in the observed association, the studies using
these methods also have problems and instruments have subsequently been
found to be either weak or invalid. Thus, the literature continues to evolve, in
part because the negative associations remain so strong in observational data
and studies are so inconsistent in their treatment of mechanisms through
which substance use is allowed to affect the outcomes.

7.7 Summary and Next Steps

This chapter reviews the literatures on the effectiveness of substance use
prevention and the effect of substance use on education, employment, and
earnings. While there is a fair amount of evidence suggesting that prevention
programs for adolescents have short-term effects on consumption, there is
very little evidence suggesting these effects remain through high school. But
as noted by Caulkins et al. (2002), program effects that last just a year post-
program completion can still potentially translate into important changes
in terms of lifetime substance use. Research also shows that delaying the
age in which a substance is initiated can have a large effect on the prob-
ability of becoming dependent and the duration in which the substance is
used (Douglas 1998; van Ours 2006; Patton et al. 2007). Thus, it is possible
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that these programs could translate into improved schooling or employment
outcomes, although the evidence is weak and uncertain.

The economic literature on the casual effect of substance use on educa-
tion attainment and labor market outcomes remains mixed. While we dis-
cussed many factors that have contributed to this situation, perhaps the most
important one to keep in mind is how substance use and abuse gets defined
in these studies. Clearly, the level of consumption, duration of consump-
tion, and timing of consumption all have important implications in terms
of whether we should expect to see an impact on employment or earnings.
Rarely have such factors been considered in an analysis.

Another important factor relevant for studying the association between
substance use and earnings is the extent to which statistical models are cor-
rectly specified for identification of mechanisms that are being considered.
While the literature suggests that chronic substance abusers are less likely to
be employed, it also suggests that chronic substance abusers are less likely
to finish school and more likely to engage in crime. Analyses of the effects
of substance abuse on later life cycle outcomes needs to carefully consider
the indirect mechanisms through which substance use might also influence
those outcomes. The potential for endogeneity bias, caused by unaccounted
for differences in ability, antisocial disorders, deviance, mental health prob-
lems, rates of time preference, or some other unobserved factor, to impact
results abound and few studies have adequately dealt with all of this using
IV or other methods.

Information is desperately needed to better inform policymakers of the
role substance use might play in contributing to adult poverty. If chronic
substance use lowers educational attainment and/or earnings, either directly
or indirectly, then programs that prevent or delay substance abuse during
adolescence may be an effective way of raising future income and deterring
some from becoming economically dependent on the social safety net system
or on others. Even if chronic substance use is just an indication of some
other third factor that is really driving the correlation between substance
use and future labor market outcomes, prevention programs may still be an
effective way of reducing poverty—not because they stop substance abuse,
but because they teach valuable life skills, resistance training, and coping
mechanisms that help empower youth to make better life choices. Moreover,
because so many of the prevention programs are relatively inexpensive to
implement on a per student basis, they could prove to be an extremely cost-
effective strategy for reducing future levels of poverty.

We strongly support additional research on the long-term effects of pre-
vention programs and a more serious look at the direct effect of participation
in these prevention programs on economic variables, such as educational
attainment and early job entry. These programs are relatively inexpensive
and some do show promising results in the short run. If we had to design
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the next round of experiments to improve our understanding of prevention
programs, we would focus on the following:

* Comprehensive, evidence-based school programs that begin with
middle school students and provide sessions through high school. While
many prevention programs do have booster sessions after seventh or
eighth grade, the typical age for initiation into hard drug use does not
come until after high school. One could imagine randomly assigning
the grade when school-based prevention stops so we could get a better
understanding of whether the timing of booster sessions matters.

* Additional long-term follow-up studies (through senior year of high
school) of treatment and control groups for the “evidence-based”
programs, with a special focus on human capital accumulation. This
would allow us to determine whether program participation shows
any real effect on school performance and health by the end of high
school, not just substance use. Additionally, this would allow us to bet-
ter understand the extent to which there is an immediate or slow decay
of program effects for youth impacted by the prevention program, and
whether additional boosters could prolong program effects.

e A large-scale replication of the Big Brothers Big Sisters community-
based mentoring experiment, with a special focus on long-term human
capital outcomes, to more carefully evaluate the effect of this program
on substance use and economic well-being.

¢ Anexperimental evaluation of school-based drug testing that is coupled
with a curriculum-based prevention program, paying close attention to
alcohol consumption, attendance, and the probability of dropping out
of school. Special attention should also be given to the consequences
associated with testing positive. Indeed, if the expected sanction for
testing positive is small, we would expect the intervention to have very
small effects, if any.

» Experimental evaluation of various brief interventions targeted to at-
risk youth that examine long-run outcomes. While some of the short-
run results are impressive (e.g., D’Amico and Edelen-Orlando 2007), it
is unclear whether these approaches have a lasting effect on substance
use patterns.
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